Physicians need better training to manage patients with obesity. Our study capitalized on the intimate nature of an extracurricular obesity workshop, creating an interactive educational programme. We assessed the short-and long-term impact of the workshop on trainees' knowledge, competence and confidence in caring for patients with obesity in an outpatient setting. This is a cross-sectional study, involving regionally diverse mix of resident and fellow physicians. A live 2.5-day continuing medical education summit was held 11 to 13 March 2016. Obesity-related topics were reviewed using state-of-the art pedagogical techniques. Pre-/post-levels of knowledge, competence and clinical practice strategies were analysed. Sixty-three candidates interested in additional obesity medicine training were nominated by US residency and fellowship programme directors and selected to attend the summit. On average, learners experienced a 110% relative increase in knowledge and competence. The overall effect size was 0.95, with participants being~54% more knowledgeable about the management of patients with obesity. All participants self-reported that this activity increased their knowledge about the subject matter, improving their performance in caring for patients when asked about their practice in a follow-up survey 6 months following the workshop. This immersive summit promoted robust gains in knowledge and confidence, ultimately translating to reported practice improvements at the individual and health system levels. Future research is warranted on the sustainability of gained skills.
| INTRODUCTION
Obesity is a chronic, relapsing disease that is inadequately addressed in the primary care setting. The literature consistently demonstrates that primary care physicians infrequently discuss obesity during outpatient visits due to numerous barriers, notably a lack of confidence and knowledge in weight loss counselling. 1 The authors of a 2016 study 2 delivered a web-based survey to approximately 1500 US physicians and nurse practitioners in family medicine, internal medicine and obstetrics and gynaecology, and reported that 59% of respondents stated they wait until patients with obesity broach the subject of weight before addressing it. Physicians and advanced practice providers have reported that they believe dieticians and nutritionists are more inclined to counsel patients on obesity than themselves. 2 Other studies have shown that primary care providers commonly address obesity only as a risk factor for other chronic medical diseases, such as diabetes, than focus on and treat obesity as a separate medical problem. 3 Because prevalence rates of obesity continue to increase, improvements in the ability of primary care physicians to counsel patients on obesity management is urgently warranted. 4 One such improvement could be targeting the medical education of trainees. To address these concerns, many have called for improvements in the education of primary care residents and fellows. 5, 6 Multiple studies demonstrated that residents lack competency in weight loss counselling and reported low self-efficacy in their counselling skills. [7] [8] [9] Few published studies examined the current state of medical residency education on weight loss counselling, but the evidence suggests that minimal curriculum time is spent on obesity, nutrition and physical activity counselling. 10 Programme directors and residents have called for a greater emphasis on teaching specific counselling techniques and providing additional opportunities to practice counselling skills and use assessment tools that facilitate feedback as well as identify areas for improvement. 9, 10 However, two major barriers to the incorporation of more comprehensive obesity education within graduate medical education are the lack of available time in a crowded curriculum and insufficient faculty who are knowledgeable and experienced in obesity care. To directly address these obstacles, an innovative, extramural, immersive approach to educate trainees on the various aspects of obesity management may be beneficial.
The first objective of our study was to design and implement an interactive and immersive extracurricular obesity workshop for a select group of medical residents and fellows. The second objective was to assess the short-and long-term impact of the workshop on trainees' knowledge, competence and confidence in caring for patients with obesity in an outpatient setting.
| MATERIALS AND METHODS

| Participants
Approximately 3 months prior to hosting the summit, letters were mailed to 184 residency and fellowship programme directors across the United States. Programme directors were asked to select one candidate who was interested in additional training in obesity medicine and could serve as an educational champion to disseminate the learned information to the home institution. We asked that candidate recommendations be submitted by 5 February 2016. Sixty-nine applications were received, from which 63 candidates were chosen to participate to maintain an intimate learning environment with approximate 8:1 attendeeto-faculty ratio. Selection was based on order of submission and to maximize geographic diversity. Chosen participants were informed of their selection via email within 1 week of application submission. Participant confirmation of attendance was expected within 1 to 2 weeks after receipt of email. One week prior to the workshop, participants received agenda details as well as pre-workshop materials, which they were expected to review prior to arrival.
The first day of the summit involved a thorough review of objectives and expectations, and the details of the study. Attendees were asked to sign written informed consent and were given the option to withdraw from participating in the study, if desired.
| Programme description
The current study includes a cross-sectional design to assess a live 2.5-day continuing medical education meeting held in Orlando, Florida, 11 to 13 March 2016. The immersive summit included eight overarching educational objectives (Table 1) . Vindico Medical Education and eight faculty experts specializing in the care of obesity, diabetes mellitus or related conditions capitalized on the intimate nature of the summit to provide a uniquely designed series of highly engaging and interactive educational formats to pair with standard didactic lectures.
These formats are described in Table 2 . All costs related to the summit, including travel and faculty honoraria, were provided by Vindico Medical Education.
WHAT IS ALREADY KNOWN ABOUT THIS SUBJECT
• Primary care physicians infrequently discuss obesity during outpatient visits due to numerous barriers, notably a lack of confidence and knowledge in weight loss counselling.
• One approach to better prepare healthcare providers to manage patients with obesity is improving education of primary care residents and fellows.
• Two major barriers to the incorporation of more comprehensive obesity education within graduate medical education are the lack of available time in a crowded curriculum and insufficient faculty who are knowledgeable and experienced in obesity care.
WHAT THIS STUDY ADDS
• Our study describes a model for an innovative, extramural, immersive approach to educate trainees on the various aspects of obesity management.
• We assessed the participants' knowledge, competence and confidence before and after the educational intervention while also assessing the long-term data 6 months after the workshop.
• By participating in the workshop described, participants achieved more than a 100% relative increase in knowledge/competence and were approximately 54% more likely to be knowledgeable about the management of patients with obesity than they were prior to learning.
| Study design
The obesity summit workshop featured many unique formats, with outcomes measured in a variety of ways. First, a pre-activity survey was distributed to attendees to assess demographic data, exposure to obesity medicine during their training and knowledge and attitude towards obesity counselling (Appendix A). Also, using an audience response system (ARS) for the individual readiness assurance test, participants were asked to answer multiple choice questions based on information in the pre-study material distributed 1 week prior to the summit (Appendix B).
Changes in knowledge and competence after each educational session were assessed with pre-/post-testing. Unique, state-of-the-art pedagogical approaches to teaching were used in the summit as outlined in Table 1 . Specifically, during these educational sessions, the ARS helped to facilitate the collection of responses to case-based questions, as well as other interactive and gamified components of the summit. With presentation of results immediately following data collection, the faculty was able to lead discussion based on audience response. For instance, participants did not reach consensus on several case-based polling questions, prompting the faculty to interject their perspectives on best practices. Examples of such questions are outlined in Appendix C.
The summit was evaluated using Moore's outcomes framework for assessing learners and evaluating instructional activities. 11 Specifically, level 2 (satisfaction) was used for the assessment (Appendix D).
Finally, qualitative follow-up data were collected 180 days after the activity to assess a longer-term impact of the educational initiative on physician confidence, practice patterns and patient outcomes (Appendix E).
| Analyses
Participant demographics and characteristics were assessed with univariate analyses. Paired t tests were used to assess pre-/post-levels of competence and clinical practice strategies. P value (<.05) determined the significance in change in knowledge and confidence in pre-to post-learning. In addition, Cohen's d effect size analyses were performed to calculate an effect size of the difference between participants' pre-/post-overall knowledge related to objectives and material content. A low, medium or large effect size is represented by a nonoverlap of 15%, 33% and 47%, respectively. 12 All analyses were conducted using Microsoft Excel (Version 1807).
| RESULTS
A total of 63 US residents or fellows attended the workshop, representing the following specialties: family medicine (38%), internal medicine (37%), endocrinology (13%) and obstetrics and gynaecology (13%) ( Table 3 ). Attendees represented a total of 57 institutions that were geographically diverse: West (14%), Midwest (23%), South (37%) and Northeast (26%). Do note, the sum of these percentages may not equal 100 due to rounding. 2. Describe the biology and pathophysiology of obesity, including the roles of genetic factors as well as hypothalamic and adipose tissue function.
| Participant pre-activity polling
3. Identify barriers to communicating with patients about obesity.
4. Define the components of effective counselling for obesity.
5.
Examine approaches to the assessment and management of dietary and physical activity factors in patients with overweight and obesity.
6. Address issues involved in assessing and managing behavioural and psychological components of obesity.
7. Review the safety and efficacy of pharmacologic therapies for obesity, including recently approved medications.
8. Identify considerations involved in selecting candidates for bariatric surgery.
T A B L E 2 Unique educational formats used in the obesity summit
Learning modality Description
Four corners: Obesity exploration! By physically moving to a designated corner of the room, learners voice whether they strongly agree, agree, disagree or strongly disagree with controversial topics regarding obesity (eg, Is obesity a disease?)
Individual readiness assurance test (iRAT)
Learners were held accountable for completion of the pre-study material by answering multiple choice questions based on the content; responses were displayed via an audience response system
Group readiness assurance test (gRAT)
Learners worked as a team to answer additional multiple choice questions based on case studies.
Hot topics in obesity
Faculty-led discussion on cutting-edge topics in obesity (eg, Why do patients regain weight?)
Obesity in the media Faculty provide a media clip and lead discussion on both sides of the issue (eg, Atkins diet, detoxification)
Addressing the stigma Presentation by faculty and a patient with obesity
Think-pair-share Learners think independently about challenging obesity cases then discuss as a pair and finally share their response with the group.
Wheel of obesity knowledge
Group is divided into teams to answer questions based on topics covered throughout the summit. A leader board promoted friendly competition.
respectively. More than one-half of attendees (58%) reported that they do not have an expert in obesity medicine at their institution. In addition, only 24% of attendees reported that they had an opportunity to rotate through an obesity treatment clinic during their training.
| Confidence in ability polling
A relative increase in participants' self-reported confidence was found across various aspects of obesity care, as reflected in Table 4 , including retention of confidence in the follow-up data.
| Pre-/Post-test assessment of knowledge and competence
A significant increase in knowledge and competence was noted for resident and fellow trainees who participated in the obesity summit workshop, which can positively impact their patient population. On average, learners experienced a 110% relative increase in knowledge and competence regarding the overall management of patients with obesity by participating in this continuing medical education activity.
The overall effect size was 0.95, with participants being approximately 54% more likely to be knowledgeable about the management of patients with obesity than they were prior to learning. Do note, these percentages are based on n = 62, rather than the total number of attendees (n = 63) because one participant's response was missing.
| Participant satisfaction
All participants (100%) reported that this activity increased their knowledge about the subject matter and will improve their performance in caring for patients. Nearly all participants (95%) reported that they are more likely to use a comprehensive therapeutic approach to induce and maintain weight loss in patients with overweight and obesity; 5% already do so. Finally, 99% of participants reported that the activity better prepared them to care for patients.
| Follow-up feedback
The with some key differences. First, our study was an immersive 2.5-day programme compared with a 3-hour educational session in their study. We invited select residents and fellows from across the United
States with an established interest in entering a primary care-related field after training. We assessed the participants' knowledge, competence and confidence before and after the educational intervention while also assessing the long-term data 6 months after the workshop. • Diet: Patient skips breakfast with his first meal between 1:00 and 2:00 PM when he usually eats with clients or at his desk.
He snacks around 4:00 PM on food around the workplace and then eats dinner at 7:30 PM with his family.
• Physical activity: Limited to activities of daily living. He has a treadmill in the basement but does not use it.
• Physical examination: c. Focus primarily on improved diabetes control because he is not at goal. 
A P P E N D I X D Evaluation of the obesity summit using Moore's outcomes framework (level 2)
On a scale of 1 to 5, with 5 being the highest rating, please choose the number that best describes your reaction to the following statements:
• Overall, the activity supports achievement of the identified learning objectives.
• The activity better prepared me to care for my patients.
• The content covered was useful and relevant to my practice.
• The activity addressed and provided strategies for overcoming barriers to optimal patient care.
• The activity reinforced my current practice patterns.
Please rate your reaction to the following statements (Yes/No/Not Applicable):
• Further activities concerning this subject matter are necessary.
• The activity was presented objectively and was free of commercial bias.
• I would recommend this activity to my peers.
• This activity increased by knowledge about the subject matter.
• The activity increased my competence in managing these patients.
• This activity will improve my performance in caring for patients.
• This activity will improve patient outcomes in my practice.
• This activity provided me with resources to use in my practice and/or with my patients.
• It allowed me to interact with my peers and faculty.
• It provided information in ways that I can review again later.
• It gave me the opportunity to apply information to the realistic scenarios I confront in practice.
• It facilitated the sharing of experiences and best practices.
As a result of this activity, please choose Yes, No, Already Do So or NA if I plan to make the following changes:
1. I am more likely to assess and evaluate patients routinely for overweight and obesity.
2. I am more likely to consider pharmacology for the management of patients with obesity. 
